[

-
x

]

DAY « P B /R (Robert Rosenthal)

hioR K -

=

D Wiiti (Ralph L. Rosnow)

Z AL e £k



1?%‘%53%? :
YR AE &

(ZEXHERM)
25 3 hR

[X] Pk - FHRER
BIRK « FHith

A BB HL Y it Ak
= (AN -y



FEB1ER4s B (CIP) %ig

ITHHRNE . FEESHEEMT (B3I H, W/ () TR, () B =
-6 - ARBBEBRA, 20121

ISBN 978-7-115-26987-4

I .OfF 1I.OF- @F - II.OITHRE—FRFTE—WN. X V.OC-03

vh [E bR A B 4508 CIP $UE T (2011) 45 245253 &

Robert Rosenthal, Ralph L. Rosnow

ESSENTIALS OF BEHAVIORAL RESEARCH: Methods and Data Analysis, 3th Edition

ISBN 0-07-353196-0

Copyright © 2008 by McGraw-Hill Education, Inc.

All Rights reserved. No part of this publication may be reproduced or transmitted in any form or by any means,
electronic or mechanical, including without limitation photocopying, recording, taping, or any database,
information or retrieval system, without the prior written permission of the publisher.

This authorized Bilingual edition is jointly published by McGraw-Hill Education (Asia) and Posts & Telecom
Press. This edition is authorized for sale in the People's Republic of China only, excluding Hong Kong, Macao
SAR and Taiwan.

Copyright © 2012 McGraw-Hill Education (Asia), a division of the Singapore Branch of The McGraw-Hill
Companies, Inc. and Posts & Telecom Press.

WAL . REHBAFREBEF, 34 HRY KT A E MEM 7 NS E S 5%, o
EARTRE. FH. K&, NELETEREE. FARTHRNES.

EFAXXERBER T - HR (W) HF HARA SRARM B AR AR AR RE $
EANRINESAN (ASEFEFITER., RIMSITBRRMEEHR) 858.

RRAR ST - R (EHD BH HRA R S5 AR H R A .

A EEH A R HARA R McGraw-Hill 27 Pithiz, THREETBHE.
IHTRBRE RS FEICS - 01-2009-1533

ITAMRENE : 7k 5 HEMT B3R, FGERBR

> = L] Za%s - FHRE/R BRE - T
® 5/ s B -
FEGmE B E
Wit Mg
&  A\REPE BB HERETT JETREXRABEFE 145 AR
HRZR 100061 B FHEE  315@ptpress.com.cn
Pk heep://www.ptpress.com.cn
HiF (%HEE) 010-84937150 (AR ) 010-84937152
(BUBAR S .0 ) 010-84931276
bR AT Al BN R A RR 2> wIEU R
HERIEEH
&  FFA& .710x1000 1/16
EpsK : 54
FH950TF  2012F 1 HE LR 201241 A% 1 KER
ZENERZLS BEF . 01-2009-1533
ISBN 978-7-115-26987-4/F

EHr . 158.00 4
ERMENFERREE, H5XMBEE BIE:(010) 84937153



R

KE-REBNGRART EH M. BAEEL2HAL+4£
W EAECEEREMARIE, EAREOXEFAQE ¥
FRFERMEBINTFT T AR T AHAT T RN R0 o
M, HERT EHHER, HEAERKT SAXLTHR Y 2
B AT FAE S

(FAARRNE) XRERNNERLQ2EFETHAE T b
i, WRERBOEXME, HEEBEWEEFNEURTT L
TwEH; FLHLMFETHRABTRAA LR, RENAHL:
BEaomEa, 2EFERIT. BEREITURKE S0 LM
M, MRXFTEEFFAIANAR . ¥AGHER. RERS#
X ko

RERZCEYE ¥, AX¥E HB¥ KF¥. BE.
Gt THEHES SN ERTBWET, R ELE NEH
FRARIEFLEH —KRTESH,



To our students past, present, and future



ABOUT THE AUTHORS

XT A

Robert Rosenthal is Distinguished
Professor at the University of California
at Riverside and Edgar Pierce Professor
of Psychology, Emeritus, Harvard Univer-
sity. His research has centered for some
50 years on the role of the self-fulfilling
prophecy in everyday life and in laboratory
situations. Special interests include the
effects of teachers’ expectations on stu-
dents’ performance, the effects of experi-
menters’ expectations on the results of
their research, and the effects of clini-
cians’ expectations on their patients’
Photo by Mimi Rosnow. mental and physical health. He also has
strong interests in sources of artifact in
behavioral research and in various quantitative procedures. In the realm of data anal-
ysis, his special interests are in experimental design and analysis, contrast analysis,
and meta-analysis. His most recent books and articles are about these areas of data
analysis and about the nature of nonverbal communication in teacher-student, doctor-
patient, manager-employee, judge-jury, and psychotherapist-client interaction. He has
been Co-Chair of the Task Force on Statistical Inference of the American Psycho-
logical Association and has served as Chair of the Research Committee of the Bayer
Institute for Health Care Communication. He was a co-recipient of two behavioral
science awards of the American Association for the Advancement of Science (1960,
1993) and recipient of the James McKeen Cattell Award of the American Psycho-
logical Society, the Distinguished Scientist Award of the Society of Experimental
Social Psychology, the Samuel J. Messick Distinguished Scientific Contributions
Award of the APA’s Division 5—Evaluation, Measurement, and Statistics, and the
APA’s Distinguished Scientific Award for Applications of Psychology.

Robert Rosenthal Ralph Rosnow



viii ABOUT THE AUTHORS

Ralph L. Rosnow is Thaddeus Bolton Professor Emeritus at Temple University, where
he taught for 34 years and directed the graduate program in social and organizational
psychology. He has also taught research methods at Boston University and Harvard
University and does consulting on research and data analysis. The overarching theme
of his scholarly work concerns how people make sense of, and impose meaning on,
their experiential world, called the “will to meaning” by Viktor Frankl. Rosnow has
explored aspects of this construct in research and theory within the framework of
contextualism, the psychology of rumor and gossip, attitude and social cognition, the
structure of interpersonal acumen, artifacts and ethical dilemmas in human research,
and the statistical justification of scientific conclusions. He has authored and coauthored
many articles and books on these topics and, with Mimi Rosnow, coauthored Writing
Papers in Psychology, a popular writing manual now in its seventh edition (published
by Thomson Wadsworth, 2006). He has served on the editorial boards of journals and
encyclopedias, was coeditor (with R. E. Lana) of the Reconstruction of Society Series
published by Oxford University Press, and chaired the APA’s Committee on Standards
in Research. He is a fellow of the American Association for the Advancement of
Science, the APA, and the Association for Psychological Science, received the Society
of General Psychology’s George A. Miller Award, and was recently honored with a
Festschrift book edited by D. A. Hantula, Advances in Social and Organizational Psy-
chology (Erlbaum, 2006).

Rasenthal and Rosnow have also collaborated on other books on research methods
and data analysis, including Artifact in Behavioral Research (Academic Press, 1969),
The Volunteer Subject (Wiley, 1975); Primer of Methods for the Behavioral Sciences
(Wiley, 1975); Understanding Behavioral Science: Research Methods for Research
Consumers (McGraw-Hill, 1984); Contrast Analysis: Focused Comparisons in the
Analysis of Variance (Cambridge University Press, 1985); People Studying People:
Artifacts and Ethics in Behavioral Research (W. H. Freeman, 1997); (with D. B. Rubin)
Contrasts and Effect Sizes in Behavioral Research: A Correlational Approach
(Cambridge University Press, 2000); and Beginning Behavioral Research: A Conceptual
Primer (6th ed., Pearson/PrenticeHall, 2008).



PREFACE

—_

B 5

The first edition of Essentials of Behavioral Research was published by McGraw-Hill
in 1984 and the second edition in 1991. When we were asked about a third edition,
our answer was generally, “We’re thinking about it.” We were working on other
related projects, and our conceptual thinking about research methods and data analy-
sis had been continually evolving. Some of that work we had published in journal
articles and invited chapters, and for several years we had been writing another book:
Contrasts and Effect Sizes in Behavioral Research: A Correlational Approach (Rosenthal,
Rosnow, & Rubin, 2000). As we had also written an undergraduate text, Beginning
Behavioral Research: A Conceptual Primer, we thought that the next edition of Essentials
should be clearly addressed to graduate students, researchers, and occasional advanced
undergraduates for whom Beginning Behavioral Research was a journey begun rather
than a journey completed. We have had occasion for over 30 years to teach methods and
data analysis not only to students in clinical, cognitive, developmental, experimental,
organizational, personality, and social psychology, but also to some in biology, education,
communication research, school psychology, business, statistics, and marketing. Thus,
we wanted the third edition of Essentials to be useful to a wide variety of graduate
students and researchers.

As a consequence, there is a great deal that is new to this edition of Essentials,
including new and deeper discussions of methodological and philosophical issues,
and of data analytic issues that were of only passing interest to behavioral research-
ers in 1991. Nonetheless, we continue to review elementary topics and basic concepts
as a brushup for students who have been away from these areas or have had limited
exposure to them. These reviews are conceptually integrated with recent developments.
As in the previous editions, our approach to data analysis continues to be intuitive,
concrete, and arithmetical rather than rigorously mathematical. When we have a
mathematically sophisticated student, we encourage her or him to take additional
course work in a department of mathematical statistics. We still advise such a student
to read this book, as our approach will prove complementary, not redundant or con-
tradictory. As a pedagogical aid, the statistical examples that we use are in most cases

xix
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hypothetical, constructed specifically to illustrate the logical bases of computational
procedures. The numbers were chosen to be clear and instructive, and therefore they
are neater than those found in most actual data sets. Readers who are familiar with
the primary literature of the behavioral sciences know that most real-world examples
involve more observations than are found in our hypothetical cases, and all readers
should keep this fact in mind.

The material on data analysis in this edition of Essentials reflects much of the
spirit, and much of the substance, of the report of the Task Force on Statistical Infer-
ence of the Board of Scientific Affairs of the American Psychological Association
(Wilkinson & Task Force on Statistical Inference, 1999). There is, for example, a
new emphasis on the reporting and interpretation of confidence intervals. Although
previous editions of Essentials emphasized effect size estimates, we have added
greater differentiation among effect sizes, for example, among the different types of
correlational effect sizes such as rajerting, Fcontrasts Feffect sizes and rapsp. For still another
example, we continue to illustrate computations by simple calculators in order to
facilitate a deeper understanding of the statistical procedures that in readers’ research
will typically be computer-based. Such deeper understanding permits the researcher
to check very roughly the accuracy of computer output by intelligent “guesstimates”
and, if discrepancies are detected, to check the results against those provided by
another program. As a final example, our newly added material on the complex issue
of drawing causal inference includes not only its conceptual basis, but also a simple
illustration of the use of Donald Rubin’s propensity scores to draw causal inference
when random assignment is not possible. These are only some examples of how this
new edition of Essentials and its authors have benefited from the work of the APA
Task Force. That benefit was increased by the opportunity of the first author to
serve as co-chair of the Task Force (along with the late Robert Abelson and the late
Jacob Cohen).

In addition to the examples listed above, there are many further changes and
additions in this new edition of Essentials. Examples include new material on test validity,
the reliability of items and judgments, the construction of composite variables, strategies
for dealing with missing data, the use of bootstrapping and jackknifing, the design and
analysis of hierarchically nested designs, and a recently developed effect size estimate
for multiple-choice-type data. There is also a new discussion of epistemological issues
in human subjects research, focusing on three current perspectives and their limitations.
The discussion of ethical guidelines emphasizes the delicate balancing act involved in
dealing with moral and methodological imperatives. We also discuss ideas and methods
that, although frequently cited or used by behavioral researchers, are limited in ways
that appear to be unfamiliar to many users. We hope the tone and writing style of these
critical discussions will be perceived as respectful, clear, and explanatory, and that readers
will find this edition of Essentials a more integrated synthesis of research methods and
data analysis than the previous two editions.

The American Psychological Association’s (2001) publication manual is generally
acknowledged to be the arbiter of style for many journals in our field, so we assume
that researchers will usually consult the most recent edition of the APA manual. For
students who are not writing for publication but are writing a research proposal or
report for a course assignment or creating a poster or a brief summary of research
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findings to serve as a handout, there are guidelines and tips in Rosnow and Rosnow’s
Writing Papers in Psychology: A Student Guide to Research Reports, Literature
Reviews, Proposals, Posters, and Handouts.

Certain tables (noted in the text) have by permission been reproduced in part
or in their entirety, for which we thank the authors, representatives, and publishers
cited as sources in footnotes.

The authors thank Margaret Ritchie for her outstanding copy editing and we
thank Mike Sugarman, our McGraw-Hill Sponsoring Editor, Katherine Russillo, our
Editorial Coordinator, and Jean Starr, our Project Manager, for making it easier to
tackle a project of this size.

We also thank William G. Cochran, Jacob Cohen, Paul W. Holland, Frederick
Mosteller, and Donald B. Rubin, who were influential in developing our philosophy
of research in general and data analysis in particular.

We are grateful to the following reviewers whose insights and suggestions were
so helpful in preparing this edition of Essentials: Nicholas DiFonzo, Rochester Institute
of Technology; Morton Heller, Eastern Illinois University; Scott King, Loyola University
at Chicago; Donna Lavoie, St. Louis University; Pascale Michelon, Washington University
at St. Louis; Robert Pavur, University of North Texas; Daniel Read, University of
Durham, UX; and Linda Tickle-Degnen, Tufts University.

Thanks to MaryLu Rosenthal for indexing and many other special contributions
that made the completion of the project a reality. And finally, we thank MaryLu
Rosenthal and Mimi Rosnow for constructive feedback and counseling in ways too
numerous to mention.

This is our 16th book together, and we have had terrific fun throughout the
course of this 40-year-long collaboration!

Robert Rosenthal
Ralph L. Rosnow
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